A new structure based on a combination of two PRS (Partially Reflective Surface) is introduced and studied analytically to improve the bandwidth of the FP and EBG antennas. The original procedure developed here leads to a design method for broadening the bandwidth of planar EBG antennas.
Introduction
EBG antennas are generally composed of an EBG material (Electromagnetic Band Gap), a reflector plane and a primary source that is placed inside the structure (Fig. 1 ). These antennas are capable to produce highly directive and narrow beam, while they are very compact and low profile, compared to classical directive antennas (horn, parabolic reflector, etc), but it usually presents a very narrow bandwidth (about 0.0%l-1%). In this poster, we will first remind the principles of the EBG antennas, explain the reason why they usually have a narrow bandwidth and the methods to improve it. We will after introduce a new structure based on a combination of two PRS which enables us to enlarge the bandwidth of the traditional EBG antennas. We also present a simple analytical method, based on the input impedance of a plane wave source placed inside the structure, to evaluate the bandwidth of the EBG antennas.
I -Principles of the Fabry-Perot (FP) and EBG antennas
Let us consider a plane wave source inside a Fabry-Perot cavity (Fig. 1) . The cavity is made of two infinite Partially Reflective Surfaces (PRS) characterized by their transmission (t1; t2) and reflection coefficients (r1; r2). By applying the method of the successive reflections inside the cavity, the total transmitted wave T (i.e. the FP response) can be given as a superposition of all partially transmitted fields and is shown in (Eq. 1) [1, 4, 5] . 2c ). The second method may require many simulations and computation time [3] . In this paper, we apply the second method and propose a fast analytical method to achieve the slope inversion. t2 r" exp(-2jkd) =r' +rl2 1 -r'1 r"1 exp(-2jkd) (3) At the resonance frequency, the module of R is minimal. This means that the module of r12 reaches (nearly) its maximum and r'l and rl2 become out of phase: (4) (r'l (rI2 + z For a given r'1 and r"1 we can adjust the parameter d so that Eq. 4 
the resonance frequency, which is the same for the two cavities (f-2.3834GHz), the two PRS also have a same reflection coefficient (r=0.8787 /168.86o). The plane wave source is placed in the middle of the cavity (D1=D2) in the both cases. We can notice that the plane wave input impedance of the new cavity (with combined PRS) has a larger bandwidth the traditional cavity as it was expected. Fig.9c shows that the radiation pattern (Eq. 1) of the new (dashed curve) and classical (solid curve) EBG antenna are identical at the resonance frequency fres. As the frequency varies the new antenna pattern changes much less in level and form, than that of the classical EBG antenna ( fig. 9 a, b, d ). This confirms the bandwidth enlargement for the radiation pattern well as. The design which is based on the combination of two PRS (Partially Reflective Surface), can be easily generalised to the treatment of EBG (multilayer) antennas using a simple recursive method [5] . The bandwidth improvement has been verified on the radiation characteristics and the input impedance of the new antenna. We are currently working on the application of more than two PRS, on the combination of the techniques of the ( Fig.  2b ) (PMC reflectors) and (Fig. 2c ) (combined PRS) and also on the optimisation of the EBG parameters to attain the maximum improvement of the bandwidth or to achieve multi-criterion objectives (bandwidth, beamwidth, etc.).
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